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Here the 200 valid numbers for columns can be chosen first,
followed by the 200 numbers for rows, because all cells printed
on the map are "on-site', Each cell is then located and circled
on the line printer data map, In a case where there is a re-
petition of selected cells, additional coordinate numbers are
chosen so that the sample represents 200 individual cells,

B, Sampling for Aveas 2, 3, and 5 - 9,

These areas each have a unique shape and contain a different
number of cells as shown earlier in Figure 3, These facts, for
the most part, prohibit the efficient use of the cell selection
procedure described above,

As an example, the line printer map for Area 2 is the same
120 columns wide, but only 160 rows long, In addition, the
border of the cells within this areas forms a diagonal across

the map, rather than a rectangle, as shown in Figure 4,

A= 120 cells —&
005

FIGURE 4 160 cells

Notice that the first column containing a cell is 008, the first
row ig 005, and that greater than half the map is void of cells,
Selection of cells falling within this void would add to the
waste in choosing random numbers for coordinates of cells to

be included in the sample, It is at this pbint that a caution

must be given to avoid improper sampling techniques,
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A bagic reqqirement in random sampling is to insure that
each potential samplingiunit in a population has an equal chance
of being in the sample, An illustration of how this requirement
could be violated can be given using Area 2 as an example, The
wrong way to proceed here would be to first select a column in
the range 008 - 120 and then look for a new random number in the
range 005 - 160 until a row is found that gives an on-site cell,
Though it would decrease the number of wasted numbers, such
a procedure would not provide an equal chance to all cells in the
population for inclusion in the sample,

The proper procedure might be to select pairs of random
numbers until the required 200 are found, rejecting pairs that
fall outside the area, This would be almost the same method
used for Areas 1 and 4, This is a rather inefficient procedure
for Area 2 since so many numbers are wastédg but for areas where
much of the map is on-site (such as Area 8), it would be most
efficient to select the sample using this method,

A more efficient and equally correct procedure has been
devised for Ares 2 and other areas containing numerous off-sgite
cells, This procedure involveg dividing the map up into blocks
of 100 cells, 10 cells on each gide, Complete blocks are drawn
even if only one cell in enclosed, Figure 5 shows a portion of

4 map as an example of these blocks and how they are numbered,




FIGURE 5
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As an illustration, suppose the area is divided into 85

blocks, each containing 100 cells, Thfeendigit random numbers
are then selected for numbers in the range 1 -~ 85 to identify
a block, These random numbers are paired with 3-digit random
numbers from the 1 - 100 range which identify individual cells
within the 100-cell blocks, This is repeated until a 200-cell
sample is cowmpiled, Pairg falling outside of the area are re-
jected during the selection process so some numbers are still
wagted, although not nearly ag many as would be under the procedure
described earlier, The same conversion scheme adopted in (A)

above ig applied in selecting useable numbers,

®
B

It would be advantageous if the number of blocks were to
number 100, or at least near but lower then 100, to minimize

the waste of 3-digit random numbers., If the number of hlmcgs,




for instance totals 35 or 105, ther there may be no advantage

in using this method, Perhaps then it would be just as easy to

use the selection method used for Areas 1 and 4 described earlier,
The 100-cell block is handy because there is no waste of

3=digit numbers if the first digit is converted to zero, Con-

version of numbers over 100 is as follows:

112 becomes 012

374 " 074
694 i 054
000 i 100
200 " 100

3, Use of Sample

When the 200-cell sample is chosen for a particular variable,
each sample cell is compared with the corresponding cell on the
original data base map from which the computer mapping originated.
The percent of error in the sample is calculated and the map
is accepted if the error does not exceed 7.5% of the sample
(15 cells wrong in 200), as explained above, If the sample error
exceeds 7.5%, the sample is rejected, This requires that every
cell on the computer map be checked against corresponding cells
on the base maps, and those found to be in error corrected.
Erroneous cells on accepted maps must also be corrected, If a
sampler notices errors oot included in the 200-cell sample, these
must also be corrected but they do not count toward the percent
error in the random sample, Because of these corrections, the
map may be somewhat more acecurate than the % infers if they

occur in multi-cell arrangements, rather than in individual, ran-




domly distributed cells.
When comparing the computer map against the data map, some
leeway is given for several variables when a cell seems to he in
error. The cell may not really be in error at all but, rather,
a checker may not agree with the original coder as the result

of a judgment decision, as described earlier. A one data level
difference (above or below) is allowed for V02 - Percent Slope
(levels 1-6), V03 - Slope Orientation (levels 1-9), and V09 -
Elevation (levels 1-34) in cases where there is no clear choice

of data level. An example on each variable is given,

Variable Level Chosen Level Acceptable (above & below)
Vo2 2 (4-6%) 1 (1-3%) or 3 (7-9%)
Vo3 3 (Bast) 2 (NE) or 4 (SE)
V09 10 (1520's & 30's) 9 (1500's & 10's)

or 11 (1540's & 50's)
These variances are not counted as errors in this casé, and the
cells remain as originally coded.

Once the 200-cell sample is chosen for the first computer
map in each of the nine areas, other variables can be tested
using those same cells if the variables have no dependence be-
tween one another. Areas 1 and 4 are identical:in shape, the
other seven are not, so there are initially eight different
200-cell samples used. For example, the data levels coded for
VOZ ~ Percent Slope taken from a USGS topographic base map have
no direct connection with the data coded for V09 - Elevation,
other than that the same base map is used for both. In contrast,
the data for the vegetation variables Vie, V18, V19, and V20 were

interpreted as a group on base maps and then later separated into

four variables during coding. Therefore, there is an interde-
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nendence between them reguiring that a different 200-cell sample

be chosen for each,

fail the check, then all cells on all these maps would require

If any one of these four variables were to

comparison with the base maps,

Results of Statistical Check

The chart below lists the mapped variables that were sta-
tistically checked along with, 1) the number of errors found

and 2) the confidence limit corresponding to the percentage of

sample error.

TABLE 2

Vo2

Vo3

Vo9

vio

V16
via

vio

V20

V24

AREA
% Slop?

Slope
Orientation

Elevation

Soil Landscape
Units

Vegetation

Crown Density

Size Class

Height Class

Soil
Associations

] 2 3 4 5 b 7 8 9
g 21 ’ 8.3 © ! 7.7 ! 5,; ! 7.1 54,: s 5.9 > 89
P |7 |24 |44 |22 54 273 | 54| 24a
L1128 196 12612696 |26 |26 253
221 523 5.4 4¢4 18| 34 I| sl /
/ | ! | ZZ‘I 52.8 4.9 2.1 + 2 O 3 94
LT 24| o6 | T 2% 2.3 + 23{%§
OC>' I %47 Zzlj | 2% + OC;'%ﬂ
06| Laa| | 2T | A wi’@fi}ﬁ/'ou
25 T 255 | 240 zx‘gwlzle R

*Upper one-gided 90% confidence limit
of 10% exceeded; all cells subsequently
error checked,

Ne, errors in

sample/

7L, ()




TABLE 2 CONT'D

+V20 Area 7 rejected; V16, V1R, V19
and V20 recoded and rechecked with
the following results:

AREA 7
VIe| =7
=
VB | 9|
VI9 © o
V20 © 0

Variable 03 - Slope Orientation for Areas 3 and 5, and
V10 - Soil Landscape Units for Area 8 failed by exceeding the
15 errors allowed in the sample, so each cell had to be checked
and corrected when necessary, |

Variable 16, V18, V19, and V20 for Area 7 were rejected
based upon the failure of V20 because of the interdependent nature
of these variables, It was then discovered that UTM grid lines
were misaligned when originally coded, These variables were

recoded and were again statistically checked, with all passing,

as shown at the bottom of Table 2.
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